Preoperative planning of craniofacial synostosis can be achieved through the use of two or three dimensional (3D) computed tomography (CT) images and by 3D solid models. The advantage of using 3D models was evaluated by calculating the amount of blood transfused and the operating time for 36 craniosynostosis procedures, 21 planned with 3D models and 15 with CT images performed in the past 7 years. The use of 3D models reduced both blood loss and operating time for fronto-orbital advance ment with reshaping, LeFort III advancement, and LeFort IV minus Glabellar advancement; blood loss for fronto-orbital advancement without reshaping; and operating time for total cranial reshap ing.
Introduction
Simulation of surgery can be achieved using three dimensional (3D) computed tomography (CT) but this requires a large amount of time and effort, and does not provide an easy way to predict the actual requirement and direction of the osteotomized seg ment because of the two-dimensional display of the 3D images. Therefore, simulation of surgery has only been possible in virtual reality.
The use of 3D models ( Fig. 1 ) produced with the Endoplan&reg; system (3DV-Technology, Kiel, Germa ny) can solve these problems. This system uses a milling procedure to provide life-size 3D solid models of the craniofacial bones.6) 3D solid models have been useful for the planning of various craniosynostosis procedure including fronto-orbital advancement with or without reshaping, total cranial reshaping, and LeFort III and IV osteoto mies.l, 8) 
Results
The amount of blood transfusion and operating time were lower in procedures planned with 3D models than in ones without 3D models (Tables 3 and 4 ) . The differences were especially significant in the oper ating time required for LeFort III osteotomy (p = 0.009) and total cranial reshaping cases (p = 0.032) , and the amount of blood transfusions required for fronto-orbital advancement without reshaping (p = 0.039). There were also differences in the amount of blood transfusion and operating time for the other procedures (fronto-orbital advancement with reshaping and LeFort IV minus Glabellar advance ment). Table  2 Cases of facial advancement Table   3 Requirement for blood transfusion 
